Participants (N=20) enrolled in two separate applied studios listened to the same art song during their weekly lesson for six consecutive weeks, using a CRDI dial to measure perceived musical tension as they listened. In addition, members of one studio (n=10) studied and prepared the specific song used during listening tasks. Similar to methods used in previous research in this area, the investigator did not provide a definition of musical tension; all participants were allowed to define this construct in their own manner. Results indicated a high degree of consistency among responses, both in comparisons of overall means of participant groups and in comparisons of week--by--week means within each group. Participants in this study generally perceived tension in a similar manner, and did not seem to demonstrate any significant changes in perception of tension due to performance experience, increased musical knowledge, or repeated hearings of the song.
. These findings are particularly noteworthy when one considers that in all of the studies cited above, the term 'musical tension' was not assigned a specific definition; the participants were left to their own devices to define 'tension' in their own manner.
To date, there are few published studies that have investigated the effect of performance experience on perceived musical tension within a specific piece of music. Fredrickson (1999) studied the relationship between performance experience and perception of tension in a selected piece of band music, Holst's First Suite in Eb, among university band students, university choral students, and high school band students. Results indicated minimal differences in perception of tension between participants with experience performing the piece than participants with no performance experience with the work.
The purpose of this study was to continue the line of research investigating the role of performance experience on perception of musical tension. Given the unavoidable repeated hearings inherent in the process of preparing music for performance, a secondary purpose was to examine any changes in perception of tension across multiple hearings of the same piece. The specific research questions that guided this study were:
1. Can perception of musical tension change in relation to increased performance knowledge and experience? 2. Can perception of musical tension change in relation to multiple repeated hearings of the same piece of music? METHODOLOGY Participants in this study were undergraduate vocal music majors (N=20) enrolled in two separate applied studios at a large Southeastern university 1 . Members of Studio A (n=10) served as a treatment group, and members of Studio B (n=10) served as a control group.
The investigator conducted this research in two phases. In Phase 1, members of Studio A listened to the same art song during their weekly lesson for three consecutive weeks. As they listened, they manipulated the CRDI dial in relation to how they perceived musical tension. Similar to methods used in previous research in this area, the investigator did not provide a definition of musical tension; all participants were allowed to define this construct in their own manner.
Prior to the first week of listening, the studio teacher read aloud the following directions to each participant:
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You are about to listen to a single art song by Franz Schubert. This study is an attempt to provide ongoing information about perception of tension in music. You will be using the dial in front of you to record your responses to the music. As you listen, move the dial along the curve in relationship to what you consider to be various degrees of musical tension. There are no right or wrong answers. Please begin with the dial on the far left of the curve. When the music starts, move the dial as you hear the tension increase or decrease in the music. You may move the dial as far and as often as you want. If you have any questions, please ask them now.
The directions given to participants in this study were similar to those used in prior research (Fredrickson, 1999) . The directions were only read during the first week and were not repeated during the 2 nd and 3 rd weeks of listening. In Phase 2, Studio A participants completed a second 3--week sequence of listening/responding (identical in procedure to Phase 1); in addition, Studio A participants studied the song as part of their studio repertoire and prepared the piece for performance on their end--of--semester juries. To supplement the learning process, the applied teacher for Studio A provided each of their students with a packet containing background information about the piece, the text of the song with complete translation, phonetic marks used for diction, and historical information related to the music.
Also during Phase 2, Studio B participants completed a procedure of listening and responding with the CRDI dial identical to that used with Studio A in Phase 1. Studio B participants did not learn or perform the song, nor did they receive any additional information about the music; they only listened and responded using the CRDI dial. Studio B participants received the exact same instructions as did participants in Studio A, and were allowed to define musical tension in their own manner.
The music used for all phases and activities in this study was a single German lied by Franz Schubert titled 'Nur wer die Sehnsucht Kennt' (D. 481, 3rd setting, Naxos Catalogue No. 0021852BC) performed by Arleen Auger, soprano, and Walter Olbertz, piano. During the three--week period in which Studio A sang and worked on the piece, the applied instructor provided a version of the song that was appropriate for their particular voice range. In some cases, this resulted in the song being transposed to another key. All participants in both studios listened to the same song in the same key, even though some participants in Studio A may have sung the song in a key differing from the one they listened to while using the CRDI dial.
The range of the CRDI dial used by participants went from 0 (perception of no musical tension) to 256 (perception of maximum musical tension). The investigator calibrated the dial to record its position at half--second intervals. The total duration of the song was 211 seconds (3'31"), which resulted in 422 recordings of the dial position within each individual file.
Phase 1 of data collection yielded 3 files for each member of Studio A (one per week for 3 weeks), and produced a total of 30 data files for analysis. The procedure for Phase 2 resulted in 60 additional CRDI data files (30 from Studio A and 30 for Studio B). Using this data, the investigator calculated group means for each week within both phases, and also calculated overall group means for each phase (Studio A Phase 1, Studio A Phase 2, Studio B Phase 2). The investigator used these means to 1) produce graphs that provided visual representation of data, and 2) run Pearson Product--Moment correlation tests to compare the shapes of graphs among specific groups. Figure 1 presents a graph illustrating the curves for each week of Studio A, Phase 1. Included on the graph are approximate markings of the musical form of the song, as well as corresponding time frames for each section. In general, participants perceived a gradual increase in tension through the first two minutes of the song (with a couple of instances of rising and falling of perceived tension within this time period), with peaks of perceived tension occurring in the middle of the B section and beginning of the second A section before a gradual decline through the end.
RESULTS

Phase 1
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Winter 2012 6 Figure 1 : CRDI Dial Graphs for Studio A, Phase 1 Phase 2 Table 2 Figure 2 presents a graph illustrating the curves for each week of Phase 2 for Studio A. Visual analysis of the graph indicates that the overall pattern observed during Phase 1 (gradual increase in perceived tension during first two minutes, peaks of tension in middle of B and beginning of second A sections, decline through the end) remained consistent during Phase 2. Figure 2 : CRDI Dial Graphs for Studio A, Phase 2 Table 3 lists the r-values for correlations across the entire 6--week experimental period (both Phases 1 and 2) for Studio A. Results indicate that perception of tension did not seem to change markedly across the six--week period. There is a slight gradual decrease in consistency of responses (as noted by decreasing r-values week by week through Week 5), though the overall correlations among all weeks are statistically significant with r--values of 0.898 or higher for each comparison. 
Table 4
Pearson r--values for correlations of Studio B Phase 2. Figure 3 presents a graph illustrating the curves for each week of Phase 2 for Studio B. There appears to be noticeable differences in the peaks of perception, specifically in middle of section B (1:50) and at the beginning of the second A section (2:20). These differences did not seem to affect significantly the comparisons of week--by--week means, as all correlations across the three--week period were r=0.899 or higher and were all statistically significant. In order to compare groups, the investigator calculated overall means and generated graphs for each participant group within each 3--week period (Studio A Phase 1, Studio A Phase 2, Studio B Phase). The investigator used these overall group means for Pearson Product--Moment correlation tests. Table 5 Results of correlation tests indicate a strong degree of consistency of responses among the three test groups; in each comparison, the obtained r-value exceeded 0.930. Coefficients also indicate little difference in responses between Studio A Phase 1 and Studio A Phase 2, indicating that these participants perceived tension in a similar manner and with little change across the entire 6--week testing period. Figure 4 displays the curves representing the overall mean response for each group. The consistency among group means is reflected in the overall shapes of each curve and indicate little evidence of changes in perception that may be due to any resultant effect from performance experience or repeated hearings of the specific piece. This is especially noteworthy when comparing the two curves from Studio A Phase one to Studio A Phase 2, in which the curves are essentially identical. 
Studio
DISCUSSION
There are certain limitations in the design of this study that need to be considered prior to interpretation of results. The use of intact studios limited the available participants to a number noticeably smaller than what might be ideal for this type of project. In general, other studies in this line of research have compared larger samples, usually in the range of 50--100 total participants. In addition, the use of weekly lesson time for activities related to this study forced the issue of brevity. To avoid burdening the applied studio teachers with activities not primarily related to their specific plans for each student that semester, the investigator specifically chose data collection methods that would (ideally) take less than five minutes of time each lesson. Given these two limitations (participant pool size; short durations of activities), it would not be prudent to generalize the results of this study to broader populations.
The investigator undertook this project in an effort to provide information on the relationship between performance experience and the perception of musical tension. Results suggest a remarkable consistency of responses, both in comparisons of overall means of participant groups and in comparisons of week--by--week means within each group. When listening to the selected piece, participants in this study generally perceived tension in a similar manner, and did not seem to demonstrate any significant changes in perception of tension due to performance experience, increased musical knowledge, or repeated hearings of the song.
Overall, the findings of this study support similar themes reported in the extant research literature. Results of numerous studies suggest that perception of musical tension is a fairly stable across a wide array of participant groups, and is not significantly altered by external influences such as performance medium, performance experience, or other variables related to musical performance such as rubato. One finding that was unique to this study was the slight decline in consistency of responses among Studio A participants across the six--week testing period. The data does not provide enough evidence or perspective to make meaningful inferences as to why this may have occurred; it may be a simple variation in numbers, or it may point towards a more meaningful trend. Future research may help clarify the implications of this finding An important issue that deserves deeper investigation is related to the timing of the measurement procedures (i.e. continuous or post hoc measurement of experiences). In an investigation of perception of musical intensity, Duke & Colprit (2001) observed that participant's 'in--the--moment' (or continuous) responses were significantly different than responses given at the conclusion of the musical excerpt. These findings led the authors to conclude "…momentary responses are often different than subjects' post hoc perceptions of temporal experiences" (pg. 340). In a similar manner, it may be that 'in--performance' responses are often different than post hoc or continuous perceptions of temporal experiences.
Given that, at least at this time, continuous measurement of affective response during performance is prohibitively difficult the differences between continuous and post hoc measures may be a factor in the results of this study. It may be that performers do have a deeper affective connection to the music when engaged in performing as opposed to listening and responding removed from performance activities. It seems that the next step in the research process in this area should focus on identifying successful data collection tools/techniques for use in measuring affective responses during the act of performance. By providing methods for 'in--performance' measurements, investigations may proceed in manners that provide a clearer perspective on the influence of performance on musician's affective response.
